
	 NASA’s Marshall Space Flight Center (MSFC) has developed 

a bolt retraction system for spacecraf t separation systems. This technology of fers 

a low-cost approach to designing bolt retraction systems of varying sizes. It 

incorporates of f-the shelf components, minimizing costs and time involved in the 

streamlined design process. In addition, this technology allows for fast bolt retrac-

tion, low mass, low debris, and minimized bolt spring-back. This technology can 

be used to create customized bolt retractor systems for a number of applications 

where rapid, reliable detachment of large components is required.  

B e n e f i t s
•	 Streamlined bolt retraction system design

•	 Rapid bolt retraction (1.25" diameter bolt 
can travel a distance of 4.2" in 20 ms).

•	 Low cost

•	 Low mass

•	 Low debris

•	 Minimized bolt spring-back 

Bolt Retractor System
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C o m m e r c i a l  A p p l i c a t i o n s
•	Launch vehicles

•	Aircraft

•	Missiles

•	Emergency/Rescue Equipment

•	Container Opening/Jettisoning 

•	Construction/Equipment Submersion
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NASA: Explore. Discover. Understand.

P a r t n e r s h i p  O p p o r t u n i t i e s
Th i s  pa ten t -pend ing  t echno logy  i s  pa r t  o f  NASA’s  Techno logy 

Trans fe r  P rog ram, wh ich  seeks  to  s t imu la te  commerc i a l  use  o f 

NASA-deve loped  techno logy. Compan ies  a re  i n v i t ed  to  exp lo re 

co-deve lopmen t  oppo r tun i t i e s  fo r  t he  t echno logy  w i t h  a  v i ew to 

l i cens i ng  commerc i a l  p roduc t s. NASA i s  f l e x i b l e  i n  i t s  ag ree-

men ts, and  oppo r tun i t i e s  ex i s t  f o r  exc l us i ve, nonexc lus i ve, o r 

exc l us i ve  f i e l d -o f -use  pa ten t  l i cens i ng.

T h e  Te c h n o l o g y
Dev ices  t ha t  a l l ow  the  r ap id , au toma ted 

de tachmen t  o f  two  ob jec t s  p l ay  a  number  

o f  ro l es  i n  space  f l i gh t . They  he lp  t he  Space 

Shu t t l e  O rb i t e r  sepa ra te  f rom the  boos te r s  t ha t 

l i f t  i t  i n to  space, move  the  Shu t t l e  away  f rom 

the  suppo r t s  on  t he  l aunch  pad , and , i n  o rb i t , 

t hey  he lp  as t ronau t s  open  va r i ous  expe r imen t 

doo rs  and  re l ease  p ro j ec t s  i n to  space. 

NASA’s  Marsha l l  Space  F l i gh t  Cen te r  has 

deve loped  a  t echn ique  fo r  des ign ing  bo l t 

r e t r ac to r  s ys tems  fo r  t he  sepa ra t i on  o f  

two  componen t s. Th i s  s ys tem uses  o f f - 

t he-she l f  py ro techn i c  re l ease  nu t s  to  

i n i t i a t e  bo l t  r e l ease  and  a  sp r i ng-

loaded  sys tem fo r  r e t r ac t i on . The  

use  o f  o f f - t he-she l f  componen t s 

reduces  cos t s  and  des ign  t ime 

wh i l e  max im i z i ng  re l i ab i l i t y.

08.01.05

FL–2005–08–109–MSFC
Pub 8–40467

MFS–31905–1

F o r  M o r e  I n f o r m a t i o n
If you would like more information about 
this technology or about NASA’s technology 
transfer program, please contact:

Sammy Nabors 
Commercial Technology Lead 
Marshall Space Flight Center 
Phone:	 256.544.5226 
Fax:	 256.544.4810 
E-mail:  sammy.nabors@nasa.gov

Peter Liao 
NASA Technology Application Team 
RTI International 
Phone:	 919.541.6124 
Fax:	 919.544.6221 
E-mail:	 pliao@rti.org

www.nasasolutions.com
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